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Friendly Reader, + | 
T He AMatter,contained in this Treatiſe, 5 written only for the 
and profit of wy C onntrey» min, who ot | f.. lem 9s 


int 
once 1 wy ſelf was; that iy, iynorant of what rhty ſhuld hnow in 
dbeir Trades, and defire Infiruition ; not that Rhemuterc Loethrry 
experittced Shipwrigbts, whoſe ations have derlured their Abilities to 
whole World, in their 
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tht like Conntries, where T ingber 46 pl 
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ing of Draughts, and all in a very plain and exatt 
confident will be under ftood by the meaneff cayacitier, if they can but read * 
Engliſh,and have the benefit of 4 little Arithwetick,, as Addition, Subſtr a- 
Giew, PUnltiplication, Diviſion. Be diligent, and I ſhall be thereby inconr «> 
raged, if need be, to help thee farther in the a1. 12:46:03.3 6 
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COMPLETE 
Ship-Wright. 


CHAP. 1 
Of Geometrical Problemes. 


Yea Efore we proceed to draw the Draught of any 
Ship or Veſlel, it will be neceflary ro be ac- 
-  quainted with ſome terms in Geometry : as to 
- 'know what a Point and a Line meaneth, which 
every Book treating of Geometry plainly 
reacheth, and therefore we ſhall paſs that by, 
ſuppoſing that none will endeayour to ſtudy 
the Arr of a Ship-wright, that is ignorant of 
theſe things : and therefore leaving theſe De- 
finitions, I will proceed: to ſome Geometrical Problemes neceſlary to 
chis Arts 


PROBL, I. 
How to draw a parallel line. 


Arallel lines are ſuch as are*equidiſtant one from another in all 
parts, and are chus drawn, Draw a line of what length you pleaſe 
LI ——— (according to your occalion) as the 
© * © D * lneAB, thenopenthe compaſſes to 
what diſtance you pleaſe, or as your 

n_—_ cc; require, and ſet one foot of 
B the compaſles towards one end of the 

oiven line, as at A, withithe other 

B foot 
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foot make a piece of anarch of a cirole, over or under the given line, 
as the arch C, keeping the compaſſes then at the ſame diſtance, make 
ſuchanother arch rowardsthe ether end of the line, ſetring one footin 
B, and with the other deſcribe the arch D, then laying a Ruler co the 
outfide of theſe two arches, ſo that it may exaQly couch them, draw 
the line C D, which will be parallel rgrhe giventine A B, or equidt- 
ſtant ; for ſo lignifigth the word Parallel, rode of equal diftance. 


PROBL, 11. 


How to ereft a Perpendicular , from 4 point in a right line 
given, | 


E.3 there be a point given in the line A B, as che point C, whereon 
to raiſea perpendicular. 
Set one foot of che compaſſes in the given point C, and open them 
to what diſtance you pleaſe,asto the point E, make a little mark at E, 
and keeping the compaſſes at the ſame diſtance, tarn chem about, and 
make a mark at the point F, in the line A B : Then remove the 
compaſles to one of thoſe marks at E or 
D ® F, and ſetting one foot faſt therein, as ax 
X the point F, open the other foot wider, 
and therewith draw a ſmall arch aver the 
point C, asthearch D; then keeping the 
compaſſes at the ſame diſtance, remove 
A E F; them co E, and ſetting one fooe in E, 
- Cc FD wich the ther foot draw anether little 
arch, ſo as to croſs the former arch in the 
point D, through the crofhiag of theſe rwo arches A D, draw a lineto 
the given point C, as the line D C, which ſhall be perpendicular to 
the line A B, | 
Divers other waies there are to raiſe a perpendicular, which I ſhall 
leave to the farther praQtice of ſuch as deſire diverſity of waies, and 
proceed to the raiſing of a perpendicular on the end of a line. 


PROBL, 


4 


, | 
| 


| asto C,and keeping faſt one foot ar B, pitch 
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PROBL. III. | 

T1 raiſe 4 Perpendicular on the end of a line. 
Raw a line at pleaſure, or according to your work, a8 the line 


AB: onthe end therof as at B, ſer one foot of the Compaſſes, 
and open them to what wideneſs you pleaſe, 


one foot by adventure in C,then keeping one 
foot of the compaſſes in C, and at the ſame 
diſtance, remove the foot that was in B, to 
the point D inthe line AB: then(keeping 
the compaſſes ſtill at the ſame diſtance) lays 4 
ruler co the points D and C, and with your 
compaſſes ſet off the diſtance from CtoE: 
Laſtly, draw the line E B, which will be perpendicular or ſquare to 
che end of the given line A B, 

There are other waies to effe&t this, which I ſhall leave to farther 
practice of che learner, this being the properelſt for our purpoſe, 


PROBL, IV. 


From a Point gives, to let fall a Perpendicular upown 4 Lint 
gruen. 


| Tos the point C, let ir be required eo let fall a perpendicular 
upon the line A B, proceed thus: Fix one foor of the compaſſes 
in the point C,and open them to a greater diſtance chan juſt to the line 
Fe AB, and make with the ſame extene 
the ewo marks E and F, in the given 
line A B, then divide the diſtance 
berween the two points E and F into 
two equal parts in the point D, then 
lay a Ruler to the given pointe C, 
\ and to the point D, and draw the 
*.E F. lineCD, which will be perpendicular 
A Cum DB the given line A B, 


B 2 


CHAP, 
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| CHAP. 11. 


Of your STALE, .. 


Eing perfe& in the railing and letting fall of perpend iculars, and 
in the drawing of Parallel lines, you may proceed to draught : 


bur firſt 1 will unfold untoyou the uſe of a Diagonal Scale of Incies 
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and Feer;whoſe uſe is to repreſenr a foog 
meaſure, or a Rule ſo ſmall, rhata Ship 
of 100 foot by the Keel, may be de- 
monſtrated on a common ſheet of 'pa- 
per, really and truly to be ſo many foot 
long, and ſo many foor broad, of ſuch 
a depth, and of ſuch a height berween 
the Decks. And therein, the firſt thing 
to be conſidered, is, the length of the 
platform, and of the Veſſel you intend 
to demonſtrate, to the end you may 
make your Scale as large ag you can, 
becauſe the larger the Scale is,the larger 
will the draught be, and ſo the meaſure 
of che demonſtration will be the larger, 
and more ealie to unfold. -The. Scale 
adjoyning conliſteth (as you ſee) of 12 
feetina!l, 11 thereof are marked with 
figures dowawards, beginning at I, 2, 
3,4, and ſoro 11 : the firſt at chertop 
is ſub-divided into inches by Diagonal 
lines, as the diſtance berween the firſt 
line of the Scale and the firſt Diagonal 
line is one inch, the ſecond is two, and 
the third three inches, and ſo to Six. 
The way to demonſtrate the Scale, 
you ſee, is very ealie: Draw Seven 
lines parallel ro each other, and of what 
length you pleaſe,to rerain what number 
of Feet you pleaſe, rben beginning at 
the top, ſet off wich the compaſles the 

S lengeh 
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lengeh of your feet both alow and aloft, theu draw lines thwart the 
arallel lines, to every foot of the Scale, and ſet numbers to them, 
eginning at the ſecond foot 1, and tothe third 2 , to the fourth 3, 
and ſo forward, leaving the firſt Foot to be divided into Inches by the 
Diagonal lines, as yon ſee inthe foregoing Scale. 


CHAP, III. 
Concerning the drawing your Draught upon Paper, 


Aving fitted your Scale Teady, draw aline to repreſent the Keel 

of the Ship, as you fee ia-the draught fo!lowing "of 60 foot 
long by the Keel, and 20 foot broad : the ftreight line that repreſen- 
teth the Keel is marked with A B., Then draw a line underneath of 
equal length to ſignifie the bottom of the Keel. Then next you may 
proceed to the Stern-poſt, as the line A C will fignifie the forelide 
or the inlide thereof, racking the one quarter of his length aft, and 
for the length of the Stern-poſt it muſt be direed to the built of 
the Ship, as whether ſhe be co be a deep Ship or a ſhallow Ship, ſo 
chat the draught of the water ovghr co be reſpeRted firlt, and then the 
lying of the Ports forthe convenience of Ordnance, for that the up+ 
per cranſome of the Buttock, commonly is juſt under the Gun-Room 
ports, to the upper edge of the ſaid tranſome we underſtand the 
length of the Stern-poſt, although if the Stern-poſt were continued 
rothe height of the Tiller and another Tranſome fard there for the 
Tiller, to run on, it would ſteady the quarters of the Veſlel very 
much,-and do good ſervice. 

The Stern-polt being drawn, we may proceed to draw-the Stem, 
which in the following Draughr is not ſo much racked as was the old 
proportion of England, which was the whole breadth of the Ship, 
for then it ſhould be 20 foot, but ic is na more than 15 foor, juſt 
2 of the breadth, for roo much rack with the Stem dorh a great deal 
of damage to any Ship, if we conlider that in this ſmall Veſſel, had 
we given 5 foot more Rack, all the weight of the Ships Head, and 
Boltſpreet, Foremaſt, Manger Halſes, Breſt-hooks 5 had been ſo 


much farther forward, where there would have been want'of Bodie,, 
| to 
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eo lifrir, fo that it muſt of neceſſity be derriment to the Veſſel when 
Hefaileth apainſt a head ſea, nnd a great ftrainto her. Now it will 
be very good: to ſpend as much of this rack as we can under the warer; 
for it will help the Shipro keep a good Wind,by giving her ſomething 
more Body in the Water. : 

Next draw the water line, in the following dravghe ſignified by the 
pricked line; it is drawn to 9 foot height afore, and to 10 foot height 
abaft from the upper edge of the Keel,and higher abaft than afore; tor 
the moſt Ships ſail by the Stern, and alſo forthat the Guns ſhould lie 
ſomething bipher abaft than afore fromthe water. 

Then preceed to hanging of the Waals,and here you ſee the lower 
Wazl drawn from the head of the Stern-poſt, to lignifie that it ſhould 
lie againſt'the end of the Tranſome, that the Tranſome Knees might 
be bolted ro the Waals without board ro one foot and an half under 
the Water-line, a lictle before the middle of the Water-line, and at 
9 foot high on the Stem,and the next Waal parallel roche lower Waal, 
one foot and an half aſunder, ſo that the upper Waal will lie ju& ar 
the waters edge, in the m'd- ſhips, the upper edge of che Gua-deck 
will lie one foot above the warter-line abafr,and half a foot above 
wacer on the S'em; ſo then letting the lower ſell of the Ports be ewo 
foot from the Gun-decks, the lower edge of the Ports will be- three 
foot from the water abaft, ani two foot and an half afore, in the mid- 
'dle of the Gun-deck 2 foot 9 inches, ſufficient for ſo ſmall a Veſſel, a 

reater Veſſel would require ro have the Guns ſomething farther 

otn the water- then if another Waal de required, firſt ſer off che 
Ports, intheir places, chat che Waal may lay above the Ports, or.elfe 
he would becur with the ports in pieces, the upper Deck with height 
reſpeRing the bigneſs of the Ship, having reſpeR to not over building 
ſmall Ships, to damape their bearing of Sail, 

Then forthe Head, the length of the Knee would be two thirds of 
the breadth, ſo then the Knee of the Head in this Draught will be 12 
foot Þ inches long, and for his place, as low as conveniently he can, 
provided that the Rails of the Head come not foul of the halſhols, 
becauſe that in placing of the Knee low, giveth room «o round the 

| Heat, and ſteeve it to content : The place of the Knee will be at, or 
very neer, the apper Waal, the upper edpe of the Knee ag__ the 
upper edge of the upper harping, which will be very well Un the 

| ower 


PY 


i. 


% £_ #® 


OOTY 


The Complete Ship-wright. 


zZ 


ES nn an ———— 
[4 ” : p \L 


means they” 


welt bolc 
icthin board 


regard muſt 
y; for the! 
nding of the 
ore. Caltle, 
je Maſter or 


ds #pon 4 


thereof, as 
3 perpend i 
her (ide, -at 
lelsro C D, 
he ewo lines 


ws Ships, $ 


formerly an 
} beenbur 6 


po iernnt 


| 


* 
as 
= | 
=] 
> 
S.| 

a | 


Tat S789” enas : 
b | L1LL ] 
3 [ W | 
po Wl KLEUWHIEIKSEL 2 
A TH IILLELLELEEESS 
p 7 LEI [| ES 
LL | 11 LES 
E241 45 <7 3 0 *s5 
an £ ſn - 


_— 


4_ 0 Va” leg 1 


os 


Pf 


for it will help 
more Body in 
Next draw 
pricked line; # 
abaft from the 
the moſt Ship) 
ſomething bigh 
Then proce 
Wal drawn @ 
lie againſt che 
be dolted ro 8 
the Water-lig 
9 foor high c 
one foot and 
rhe warers edg 
will fie one $ 
wacer on the 
fove from the 
Foot fromthe 
'dle of the G 


grenrey vel 


- Ports, nth 
nid 


reſpeAi 
ſirwl1 Ship 
\!» Then or 


6 lifeit; fo tha 


: 


ce.) ” 
a, *. v1 di 4 - 
ay . , o _— J—_- 
if nm. : _— 
6 : 5 Sw - —_— 
| _— — 41 — 
{——— V4 
p_ 
_ 
L 
— 
ls A” 


* 
SS 


__ 


| . The Conplets Ship-wright. C 
lower Cheeks of rhe head de ORETS 

will be clear of any Seam to avoid Leatings,and will welt bole: v57 
the end of the harping, if a Breſt-hook be faſtned alſo within bbard* 
againſt them, will very well faſten all cogerher. F: _ 


Then for the no him,and rounding the Knee, 2 
be had to the lying of che Boleſpreer, leaving roam enongh'for the! 
Lyon and Scrowl under the Boltſprit. Then for the rounding of the 
Rails, round them mot a the ends, 


For the heights berween Decks and Steeridge,Cabine,Fore Caſtle, 
thoſe heights, are commonly mefitioned in contrat by the Maſter or 
Owners building, 


_— — 


CHAP. IV 


Shewing, ho to ſweep out the Bend of Monlds wpon 4 
Flat. FT 


Irft, draw 2 line, as the line A B, then inthe middle thereof, as 
at the point C, raiſe a perpendicular, as is the line C M, perpendi- 
culartotheline A B; then ſer off the half breadth, on eirher (ide, -at 
the Points A B, and draw the ewo lines 1 A,and K B, parallelsto CD, 
ſignifying the breadth of the Veſſel 20 foot ; then draw the "_—_ 
E F,-and H G, quia the breadth of the Floar thware Whips, 8 
Foot, more than one third part of the breadth, which was rly an 
old Proportian ; ſo that according tothat it ſhould have been bur 6 _—_ 
Foot 8 Inches. __ + $4 
Herein any may dos they pleaſe, give more or le ; my judgme Rn: 
is, rather more than leſs > for, that iz makerh» a Veſſel ro. cart 
in Burden, and I conceive it may, if it be well ended forward, it 
not damage the Sailing : 1 alfo think, it doch ſtiffen a Veſſeon't 
account. Our Eng/ih Veſſels have been uſed to have their hr 
lying at the beight of the Ha'f Breadch, then obſerving 7 . 448 
the lengrh of the Floar Thwart Ships, it maketh the od 8 
calie IR 


be very near a Circle, as is a Cask, which cauſerh ſuch Veſſels co 
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ealieto flew io the Water ; yet I would nor'exceed neither, nor run 
into-extremes herein, bur if I were to make a Veſſel Ri, | would that 
the Half Breadth be more than the draught of Water, which cauſerh, 
that the Body be ſtronger inthe Water, and will not Slew ſo -ealily. 
Now. to: ſweep out the Sides under Water, I draw the Diqgona! 
lines D A,and D B; then I divide the Diagonal lines into 9 parts, and 
©__ tf Ss 
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ſet off 2 of tliem from the Corners A and B to the points e, then I ſet 
off the Dead Riling,which is 4 Inches,one Inch to a Foor, for half che 
breadch'repreſented in the Figure above; by the little line parallel to 
EG : from which Dead Riſing, take with the Compaſſes the Diſtance 
tha will draw a piece of an Arch from f toc, and fo as one foot of the 
Compaſles ftand.in the lineE F, and exaQly touch the points «oe 
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Dead Riſing, at f or £, and rovch alſo the :pointse, over which point 
fallsat ©; inE For © inHG, wherewith I deſcribethe Arche F, 
ar eG, which is by the Scale in the Draught 4 foot $ Inches: then: for 
the other part of the Side upwards, ſeek for a Point inthe breadth line 
I K, at which, if one foot of the Compaſſes be ſer, and the other foot 
opened to the Extream Bredth, will-alſo draw, or ſignifiean Arch to 
meet with the ocher Lower Arch, onthe Diagonal line at e, which.is 
at the points @ and @ ; thus the point ©, berween D 3ndK, near H, 
Sweeperth the contrary Side I candſothe point @, berween DI,aear 
E,Sweeperhthe contrary (ide at K ; extend the ſame Sweep alſo above 
the Breadth line above Water 3 or 4 Foor, the length of rhis Sweep is 
I2 Foot 9 Inches : then ſer off the Tumbling Home, at che Heighr 
of the two firſt Haanſes, at the Main Maſt and Forecaſtle, 2 foot of 
a (ide ; then draw a line from-the ſaid 2 Foor of Narrowing, at the 
Points ov, ill it break off on the back of the Sweep, on eituer lidg. 
This kind of Demonſtration I conceive moſt ſuitable co our following, 
diſcourſe of Arithmetical Work : I could haye ciced other wayesy but 
T Judge this way ſufficient. 


CHAP. V-. 
The Deſcription of the Riſing Lines aftward on, and 
forward on,. with the Narrowing Lines , and Lines 
of Breadth : As alſo the Narrowing Lines at the top 
of the Timbers. RA 


Raw a Hangiog line on the Draught, from the, Keel, from the 

, middleof che Keel cocheheight ofthe Water line, onthe Poſt 
which will bethe Riling line, as the line D;E; this. line D E is ſup-, 
poſed to be ſweept, or drawn by a Semidiameter of a Circle, extended 
on a Perpendicular raiſed at the point E, for if ir be ſhorter than ſuch 
a Semidiareter of the true Circle, it will make a fuller line,chan it 
ſhould be,. aad ſo muſt nor be ſo long, or elſe it will,make a breach at 


the 


yn * 
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th inning of the line 3 'rhis, if che Centre beſappoſed to be Abaft 
RE ooatiiatar chat ſhould draws Rifing line Abaft, I fay, thar 
itwill ſhorten the Riſing line, and make it fuller rban it hould be ; 
or then if it be farther forward, ir will be ſtreighter chan a Circle,and 
alfo be a breach ac the beginning ofthe Riſing line ; Afore ic ſhould 
be a Circle, I fay, whoſe Semidiameter will be on che Perpendicular 
line, at the beginning of any fuch Riſing line, on the Heel, eirher 
Afore or Abafr, andthe like ought to be far all other grooked lines, 
as the narrowing lines Abaft, er Afore, or at the Narrowing of rhe 
F!oar, or other Circolar lines, as Hanging of —_— and the like z 
the way whereof I ſhall deſcribe,to find che lengehs of all ſuch Sweeps 
by Arithmetick ; as alfo the true Riſing, Narrowing obedy Timber, 


according to exaQt pieces of Circles, very uſeful for the ferting of 


Bows, totry whether they hang to a true Sweep or no : I thall de- 
monſtrate it, I ſay, in the following diſcourſe, and in this place end 
what intend to ſay. For Demonſtration chen, Ac + of the Keel for 
ward I draw a Riting line forward to the height of che Water line- 
forward on the Stem, as you ſeethe lines p.z and the lictle line, be- 
eween theſe two lines, parallel to the inſide of the Keel, marked Eo, 
is the dead riſing 4 inches high, as in the bend of Moulds it is parallel 
to FG, the height of the breadeh from the Mid-Ship forward is the 
lower Edge of the upper Waal ; bur Aftward on it is the pricked 
line, berween he Wacer line and the Jowes Wesl, carbepod,which 
ruoaeth forward to Heedge Ee Waal; and hach figures ſer to it, 
ro lignifie the places of che Timbers marked 'r,' 2, 3, 4, 'F, to is; 
as. yon ſee'mmfwers rorhe Figures on the Keel : and fer to 
forward on, (ignifie the places of the Timbers forward, marked A B 
CD toL, in the middle of the Veſſel: the places marked with a 


Cipher lignifie the Flats, which have only Dead riſing,although ch 


Ovght to have (fome of them) fomerhinp more Dead rifing than ea 
other ; and thoſe that Have leaft, ro'be placed-in the middle ofthe 
ref, that forherebe no Clings in the Buldge, bue that ir have alſo a 
lirtle Hanging in it, ir will feem fairer : Then I draw a ftreight line, 
aralletro the bottom of che Keel, as is the line G, parallel ro the 
ineA B, the Keel, and diſtant 10 foot by the Scale, which'is the half 
breadrh ofthe Veſſel ; for rhis {ine fignifrerh a fine Rrerched _ 

t 
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the middle of the Stern-poſt to the middle of the Stem, called by 
Ship-wrights, a Ram-line : Parallel to this Middle-line I draw ano- 
ther line ſtreight, marked # wand is 4Foot aſunder from the Mid- 
dle line, to ſignifie che half length of che Floar cthwartſhips as in 
the, Bend of Moulds E F is diſtant from D C 4 Foot: then I draw 4 

' Crooked line Abafe, wkhin this line n am, to lzgnifie rhe narrowing vf 

«the Floar, to bring, or form the Veſſels way Abafr, as you: ſex the 
line ik; Abaftand Afore it is repreſented by the line 2: then here 
in this Draught I draw a Sweep, ora piece of a Circle from the poiae 
G, the. mark ofthe Timber G, on the Keel, tothe half breadch of 
the Stem to the point G onthe Stem, (i nifying the Sweep of the 
Harpiog, and is Sweept by the breadth of the Veſſel 20 Foot; the 
piece ot the Pricked Circle Abaft at the Stern, which is drawn by a 

'Cemcre on the line F G, is the.length. of the Tranſome thwart the 
Stern, as. is the Arch F S, the lengeh wherecf is $ Foor, which 
doubled is 16 Foot, for the whole length : which is + of the breadth 
20 Foot, the length of the Sweep that Sweepeth it is the length 
of the Stern-poſt ro the bottom of the Keel x4 Foot 3, then the 
Crooked line, from the end of the Tranſome, or from the point $, 
andeoucheth che Keel at the point p: this Arch S p, is the narrow- 

ing line Abaft at che breadth, and the Crooked pricked line within 
the Keel, marked with T R, is a Riling line, to order a hollow Mould 

by the Timbers, are placed at 2 Foot Timber and Room, as you may 
ſee by the Scale, the line drawn from the Poop to the Fore-Caltle, 
marked by the letters V W, is a line ſignifying the breadrh of the 

Veſſel, at the top of the fide, from the rop of the Poop to the Fore- 

Caſtle, the top of the Poop is in breadth 10 Foot, half the breadch 

at the beam ; che uſe of this line is in ordering ofthe Moulds, to ſtedy 

the Head of the Toptimber Mould,to find his breadth alofr; 
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CHAP. VI. 


Shewing the Making and Gradxating, or Marking of the 
Bend of Moulds. 


Epair to ſome houſe that hath ſome Room or other broad enough 
Rc: demonſtrate the breadth of the Veſſel, and height enough 
the rop of the Poop inthe length of the Room ; or elſe if yon cannot 
find ſuch a Room convenient, lay boards together, or planks, chat 
may be large enough for your buimeſs,as in the iplloving Scheme you 
ſee ; Firſt,a long | cur made for the breadth of the Veſſel, as inthe _ 
following FigureI A BK: then make the Moulds by their Swee 
and make Sirmarksto them for laying them together intheir crue 6% 
ces, off firſt the Mould, for the Floar being made, you may make # 
Sirmark by the line E F,on the head of the Floar Mould, and another 
on the foot of the Navil Timber Mould, at'the ſame p/ace, to (iguifie 
chat thoſe two marks put together, they are in their true places, and 
will compare ſo when any Timbers are Molded by them - thoſe Sir- 
marks muſt alſo be marked off on the Timbers, and ſo in purting the 
Timbers up in the frame,a regard being had to compare Sirmarks with 
Hirmerks, each Timber will find his own place, and come to his own 
breadrh,and give the Veſſel that form aſſigned her by your Dreught;if 
it be wrought by it, and ſo for allthe other Moulds, 

In making your Moulds, that they" tnay be ſmaller and fmaller up- 
wards , and not all of a bigneſs, you may meaſure che depth of che Side 
in theMid- ſhips Circular, as it goeth from the Keel to the top of rhe 
Side, 3s here the Side, as it Roundeth, is 26 foor, and in depth at the 
Ronnheads, or at the end of the Floar,'is one Foor, as m =» ; and at the 
other end, at the head of the Timber is but half a Foot asat n, fo 

then drawing two lines, as the lines » »v, repreſents the diminiſhing 
| efthe Moulds in thickneſs upwards, as theſe wo lines repreſenterh ; 
as if you would find the thickneſs of the Timbers at the breadth, take _ 
your 2 Foot Rule, and meaſure the length from the end of the 


Floar 
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Floar at the poittF'to T; at the breadeh inthe crooked body, andit is 
x1 Foot 9 Inches,lignified at the Sirmatks there;thoſe two lines ſhew 
the thickneſs to be 9 Inches ; and ſo thick ought the Moulds to be at 
the breadth of the Veſſel. . 
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By:this Proportion the Moulds, being madeand Sirmarked to the 
body of the Veſſel, and thac they muſt be marked,'or orderedytofirul 
the decreaſe of her bulks body'in the Midſhipt, and 40 come tor her 
way Abaft, that the Water may paſs to her Rudder to make her Stere, 
repair to the Draught, and firit ſer off her Riſings thus ; Example, We 
will begin at, Timber.2.Abaft,..and.bis Riſing is 7. inches : therefore 
draw a line parſllel to the Baſe, or Grobnd line F G, as the lineZ'3, 
7 Inches, ron irthen take the narrowing of the Floar with the Cpm- 
paſſes off 3 alſo, and it is here 4 Inches ſhewed by the fittle Spory or 
Croſs, in the Riſing line 3 3, then ſeeking for the Narrowing atche 
breadth for Timber 3, there is none that ſheweth that ſhe calf 


the fade breadzh at 3 ſtill, 20 Foot, but ſeek for the height ofthe 
breadth, and igwill lie higher at 3, than in the Midſhips, by 6 Inches, 
ſignified by thelittle mark inthe line AJ, alittle above], as-the pginc 
3 ; then forthe breadth at cop of the Side, find that at the top 3z in 
the ling V W, drawn to that end, and you will find that it is narrower 
there by 2 Foot 7 Inches, than at the breadth, or Tumbleth Home,ſo 
much ar che height, 24 Foot fignified by an Occult dark line, drawn 
from the top of the Poop to the Fore-Caltle, to order the height of 
the Head of che Toptimber Mould, anfwering to the Narrowi 
the fame at theline V W ; and this point for 3 falls atthe little Croſs 
Mark 3, in the upper pu of the figure : For the next Exemplei we 
willſeroff on our Platformthe riſing narrowings of Timber 6, and 6 
riſeth fram the. Keel 1 foot 7 inches, as You ſeethe paaallel lige & 6 
for breadth,the ſime ilbat the breadth, bur the heighe of the breadeh 
is higher by one foot, than at he Midfhip, lignifigd by the mark at 6, 
in the line : | at che breadth, the Tumbling 1 foot 7 inchesatid 
a half, at the height of 25 foot 4 inches, at the poine 6, and fo liek: 
fth 


of all che reſt, beginning at onegtill you come aft co the faſhion Pietes; 

when you have ſer off all the | _— | Amrrowin 

Floareinarrowjngs of the Breadch, height of che Breadtb, at the _ 

Breadth of thei'Veſſel, and alſoof the Head of the Toptimber : i 
h 


$ © 


at eachpoine ofthe Floar, ſtick ina Nail; or a Gimblet, or ſome 
ching as ſuppoſe we begin here at 3,ſtick one inthe midſhip line ax 3, 
another in the Jitle Croſs, at the narrow 

ther 8t the height of the Breadch. at 3; ano! - 


FE v8, 


thongs. = 
headof the Top 1 Mb ie 
1nd an oper Koch Mouth, otherwiſes neva T old; and 4 
fucrock Monld, nail thein cogether with fatal! Nails; #4 fy che Sir- 
marks of the floer Mould, end furtock Mould +6'the Gimbler rhat 
Aicketh ar che ſhortning of the floar; for by this he floar Mould 
«nd furtock Mould is haked downward: then make s mark ar the 
crofs,in the Midfhip lingC Delia ESL of 3 for Jn 7, 
which wit! be the ſhortnitig dF the float ther be fure the Navel 
Timber Monſds touch the Gintbler at the brexdrh, and x the nirrow- 
ing of the Floar: keeping the lower Sirmark thereto; and make 
mark on the futtock Monld, at the npper Gimblet, for rhe riſing alow 
lifrech up the Moulds higher ; and if there be any Croffingat the foot 
of the Navel Timber, and Head of the Float Mould, it, 4nd 
ſet to the mark 3 to it, that you thay know 66 liy ciitm) ropether again 
and keeping the firrock Moold fall, lay to the Toptimber Monld the 
breadch Sirmark of the Toptimiber Monld, to the Gimblet ar the 
breadth, fo have you to more Sirmarks on the Topai Mould but 
one, and ghide the head of him tifl « line ftrerched from'the Crofs, at 
the bezd of the Toptimber, tilt co with rhe righrpartof the 
Longo; then regardthe op'ot the foor of the Top 
imber Mouldjand the back of the futtock, and mark ir; ſertinges 

propet Mark 3 to it, that laying thoſe marks toperher again, rhey may 
find their own places again, ſo having finiſhed for this Room 3, take 
up the Movlds, and remove _the Gimblety to the next, as ro 6, here 
in our Example, and tick the Gimiblers at afl the marks of 6, then 
lay down'the ds again, fm Meant a Monld to the Sir- 
mark of 6, on the narrowing of 6; 'andto the Gimbler, ficking on the 
Midſhip line of D C, and right on the fame line, =t the ke 
a mark on the floar Monld, which will be the necrowing of the floar; 
then fay down the furrock Mold, rhe ron the'fooe ro the Gim- 
bler, on che nat rowing of the'floar,” and keeping te Monld to couch 
the Gimblets arboth places, imake s ark for the breatlth'Sicmark er 
6, onthe futtock Monfd, and fett6'6; thenlay down the Ti 


SE EORS CRIES SELLS 
eight 6 | e bac frhe may 
fir, by a riph line from the crofs qa vrets.coph- of the- Top 


timber 
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timber at 6, by woe ip fon _s Topegther Mould, FL, Cr fighe "Oe map 
compare therewith 3 then keeping faſt the Moulds ſotill you have 
inecLeſihe crofſing of the foot ping of the Mot Mould, by the back 
of the futcock, mark it onthe foot of the Toptimber Mould and ſer 
tothe mark of 6, ſothat when youare in any ether place, as in the 
Woods a hewing of a Frame, where.you hew to every place his 
Timber » you may be able to.lay your Mould together, and.mould 
it acropting to. your Draught”: We will lay down the taking gf 
one bead of Timbers -moreatte, where the breadth is narrowed, as 
at Timber 1 3, take his riſing of, and meaſure ic by the Scale, and 
it will be 6 foot 8 inches, which ſet off on your Platform, and draw 
thereto a Parallel line, tothe Ground line A B, as is the line 13 13, 
then take off thenarrowing of the floar, as ar 13, iris 2 foot 2 inches; 
ſer that off on the line 13, fromthe line .E F, as at-the little croſs 
thereon,then take off the narrowing of the breadth at t 3zand ic will be 
$ inches ; draw therewith a liccle parallel line, parallel co I O, as is 
the parallel line 13 13, then ſeek the height of che breadrb,as ar 2 3, ir 
will be from che upper edge of the Keel 12 foot 3 inches, and croſſes 
the parallel fine, at the lower end of ir, juſt then for the cumbling of 
the Toptimber it. will be 3 foot 3 inches, and at che beighr of 27 
foot 7. inches, at the little Croſs 13 : Now for the order of the 
hollow Mould, the little round pieceof an Arch, inthe Scegg of the 
Veſſel, as it were, take offall the Rifings, and mark them on the 
Riling Staff, on one edge, that they may be known from che other Ri- 
ſings ; as here, for Timber 13,take oft the hollow Rifing, which will 
bear 1 foot 10 inches, ſet it off onthe riſing Staff, at n foot x0 inches 
from one end, and the uſe of it will bein Moulding ;. ſet off the height 
of this hollow Riſing, on the middle line of the Timber,. when the 
Moulds are laid to paſs,and ſtrike a line from this Riſing, on the middle 
line until it break off on the back of the Moulds, then lay the hollow 
Mould tothe lower part. of the britch;of the Timber,and atthe half 
breadch of the Keel, and ſo bear inthe other end till ic juſt touch che 
ſtreighe line, made by the hollow.Riſing, and the back ofthe Moulds, 
and chis mouldeth the lower part, or britch of the Timber, and bring. 
eth intbe hollow very fair ; the ſame orders may be obſerved afore,as 
abaft,. onthe other (ide of the Moulds,and marked with letters, - be 

ow 
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known fromthern abafr : Then for the height of your Waals, you 
may make a mark at every third or fourth Timbers,which you reſolve 
ro make frame Timbers; I ſay, you may make a mark at every third 
or fourth Timber, for che height of the upper edge, or lower edge 
of the Waal, and ſo bring on the Waal fair by thoſe marks on the one 
lide, and with a level find che height of the other (ide by the former. 

Now I have briefly couched che Demonſtration of a Ship, by Pro- 
jeftion; 1 ſhall now come to an Arithmetical way, far ſurpalling any 
Demonſtration for exattnefs. 


Inn nn 
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CHAP. VII, 


| | 

Arithmetically ſhewing how to frame the Body of a Ship 

by Segments of Circles : being « true way to examine 
the truth of a Bow. | 


Et A B repreſent the length of a Rifing line x 2 Foot long, or 144 


inches, the heighe whereof let be BC,5 144 
Foor, or 60 inches, to find che fide DE, or . 144 
D A, the radius of the Circle A C, whereto 576 
A D bs the Semidiamerer; multiply the 576 
lide A B 144 inches in it ſelf, and ſo com- 144 


eth 20736, which ſum divide by the (ide 

BC, the beighr ofthe riſing 60 inches and TOE 

ſo cometh 345, and 35. which is abbreviared 2x(3 

3- unto this 3454 mult be added, again the 28776( 345 

height of the Riſing, the (ide B e, 60, 6 

which make 4054 of an inch, which is che 66 

whole Diameter of the Circle, the half 

whereof is 202; inches, and ſomething more, near }, therefore we 

will avoid the fration, and account 203 inches, or 16 Foot 11 

inches, which is the length of the Sweep, or the fide DE; andfo . 

inall other Sweeps given whatſoever the Rule is general, and holds 

true inallrhings : as to find the _ at once, that will round any 
Beam 
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Beam,. or other piece of Timber that.is ro be Sweept, remembring, 
that if it be a Beam,you are to find the Sweep you take bur the half of 
his length. | | 

Example, As if the Beam be 30 Foot in length, and to: round one 
Foot, you muſt work by 15, the half length of the Beam z and turn 
I5 Foot into Inches, by Multiplying 15 by 12, ſo cometh 180 Inches: 
remember the Jength of the Riling line, if ic be to find the Sweep, 
it muſt be Multiplyed by. it ſelf, or the half lengeh of che Timber 
muſt be Mulciplyed in it ſelf, as 180 by 180, ſocometh 32400, which 
muſt be divided by 12 the rounding, cometh in the Quotient 2700, 
to which muſt be added the 12 again, the rounding of the piece, 
and ſo itis 2712 the whole Circle, the half of this 2712 1s 1356 for 
the length of the Sweep, -and- ſo in all other matters where the 
Sweep is required. This I read in Mr, Gzntey's Book, where he 
calls it the balf Chord; being given, and the Verſed (ine, to find the 
Diameter, and Semidiameter of the Circle thereto belonging : Now 
this half Chord in our Work is the length of the Riling line, and the 
height of the Riſing onthe Poſt is that in our Work, which he repre- 
ſents by the name of the Verſed line ; where remember to Multiply 
the length of the Riſing line by it ſelf, if it be a Riſlng line, and divide 
by the height of the Riſing, and to the diviſion add again the height 
of the Riſing, ſs have you alwaies the whole Circle, divide it by 2, 
ſo have you the length of the Sweep. 


. Ty oFe af 144 melee 


Ce VIE 


Example in the Draught foregoing. 


Where the length ui che Riling line is from che point Ez to the 
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' point #,32 Foot ; and halfthe height chereof is the line D 4, 10 Foot : 


evrn both Sums into into Inches, as 32 
Foot multiplyed by 12 produceth, adding 
the + foot 6 inches, 390 inches length for 
the Riſing line : then turn the height of 
the Rifing into Inches, as 10 foot multi- 
plyed by 12, produceth 120 inches, from 
which 4 inches muft be ſubſtrated, be- 
cauſe of the Dead Riling is 4 inches, (s 
then the height is 116 inches: Now mal- 
tiply the length 390 inches by it ſelf, 390 
maketh 152100, 

This Multiplication of the Summe 
152100, muſt be divided by #16 inches, 
the height of the Riſing, and fo &bmeth 
in the quotient of the djviſion 1342 in- 
ches; unto this 131 x inches muſt beadded 
the 116 inches, the height of the Riſing 
-<., and it maketh 1427, which is the 
whole Circle : divide ic by 2,to find the 
half of ir, fo have you in the quotient 71 3 
inches + inch-for the length'of the Sweep, 
which divided by 12, to bring it into feet, 
maketh 59 feet, 5 inches and a half; and 


399 
390 


— 


000 


3510 
1170 


152100 


2272 


33x 
463744 
X5yZX&e 1311 
xx6666 
X2IxrX 
x2 


IT 
2427(713 
22x 


ſo for all other Circalar lines whatever, when the length is known, 

and the rounding of them alſo known: as for the hanging of Waals, 

the height of chem known in the Midſhips from the Keel, ſubſtratted A 
from the height, at the Poſt, and that will be the hanging of rhew, <- 
which is the ſame with the height of the Riſing line on the Poſl, inthe 

_ Arithmetical Work, and is the fare with the Verſed fine in Geometry ; 

theſe I think Examples ſufficieat, za (ignite the ConſtruRion of chis-/ 


way of Working by Sweeps.” 


Ic followeth now cher 1ſhew the manner of finding the Rilings 6 


'Timbers by Arithmetieh, allo, 


Te 
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To find the Riſing of the line F E,, in the Figare foregoing. 


The Sweep being firſt found to-be ay before 203 inches, as the 
ſide D E fignifierth, then there is known the fide EG, 108 inches ; 
now theſe two Gides being given, we are to find the third de DG, 

4 ſohere is madea right Angled Triangle, ewo fides thereof are given 
to find a third, which to do, proceed thus; Maltiply the rwo fides 
given by themſelves, and ſubſtrat the Multiplication of the hort- 
eſt (ide, from the Multiplication made of the ocher ſides, and extract 
= ſquare Root of the remainder, ſo bave you the rhird file ſought 

or. 


Example in the following Triangle 


L IT 


A Lg Fooke 09-120 moles | C 


O 
"* 


# 
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Having the ſide D C, 12 foot, which is 1 
and the (ide A C, 10 foot, otherwiſe- 


120" inches; to find the ſide D A, 
multiply che {ides given, in themſelves 
which is called ſquaring of them : as, 
multiply che lide D C, 1 44 inches, by 
144 inches, ſo cometh 20736. Then 
multiply che other ſide AC 120 alſo 
by ic ſelf, ſo cometh in the quotient 
I 4490,which muſt be ſubſtrated from 
the other Mulciplication, as you ſee, 
ſo cometh inthe quorienc 6336, from 
which the pub ſquare muſt be Ex- 
raced, called extraftion of the ſquare 
root, which is 79 inches, and almoit 
another by the FraQtion, that is 6 foot 
and very near 8 inches, 

Nite, Theſe Demonſtrations, this 
and che former, are laid down by the 
firſt Scale, made to ſhew the Demon- 
ſtration of a Scale in this Book at the 
beginning. 


Another Example, 


So in the laſt Figure foregoing but 
one, the (ide D E, 203 inches, which 


ſquared, or multiplyed in it ſelf, 


is 41209, 


Then the other ſide G E, 108, mul- 


tiplied in it ſelf, which is ſquaring of / 


it, 11664, as you ſee, 


— 


44 inches : 


144 


the Sweep for one (ide, is alwayes the length 
of the Sweep, reſteth 31 inches, forthe 
Riſing of the line EF, and the like for any 


other Riſing. 
Another Example. 
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Which ſubſtrated from the other mul- 
tiplication, as 11664 ſubſtrated from 
41209, reſterh 29545, the ſquare Root ex- 
traced from it, - or the (ide of che greateſt 
ſquare that can be taken frem the ſubſtra- 
*&ion being found, is 171, and}; which 
1712, ſubtirated from 203, che lengeh of 


ZZ 


-41209 
11664 


29545 


(3 
25608 
_ 29948171 
+T . - 
F # 


As at the place K I, the Riling thereof is requ'red, the lide DT is 


3s DE, 203 inches. 


Nyote, The length of the Sweep being found, alwaies is one of the 
ſides, in the finding the Riſing of any Timberzand isalwaies one of the 
numbers, which, when you bave ſquared, note in a p ece of Paper by 


it ſelf, where you may alwaies ſee what it is ; 


ſo that in the finding of Riſings, after the - 


Sweep is found, all you have to do, is to 
know how many feet, or inches, the Tim- 
ber you ſeek for is removed from the begin- 
ning, or foot of the Riſing line, which ische 
ſecond ſide, and in this third Exawple it is 
11 foot, or 132 inches K I, from the foor 
of the line A, which ſquared, is 17424, 
which muſt be ſubſtrated from the ſquare 
made of Radius, which in the other exam- 
ple is 421209, and fo reſteth 23785, from 
which extra the fide of the Square there- 
'n contained, and. it"is 154 inches and 5, 
which ' ſubſtrated from the length of che 
Sweep, leaverh 48 inches for the Riſing, 
and 4 inches, or 4 foot, and of an inch, 
and ſo much is the Riſing of the ſaid Timber, 


172 
32 
264 
396 
das 


17424 


4 
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One Example in the Draught, the length of that Sweep we found 
herecofore to be 713 inches, then we will ſeek co find the Riſing for 
Timber 23, ſtanding aft from the point E, or foot of the Riling 
line 324 inches, theſe are the given Sides; then proceed ; ſquarethe 
Semidiameter of the Sweep 713, ſo it maketh ſquared 508363; then 
ſquare the diſtance of the Timber 13, which is 324, and it makerh 
104976 ; theſe ſubſtrated from the former figures, reſteth 403387, 
the ſquare Root thereof is 635+, neareſt, which ſubſtracted irom che 
Radius 713, reſteth 77 inches and } and that is 6 foot 5 inches, which 
with 4 inches Dead Kiling, is 6 foot 9 inches 4, and ſo much is the 
Riling of the Timber 13 from the Keel. 

I ſuppoſe theſe Examples are ſufficient to illuſtrate the truth and 
plainneſs of this 4rithmeticat Work, for the truth of ir; ir hath rhis 
ro ſay for it ſelf, that it is che very exa@ truth it ſelf : The great Obje- 
flion may be, that many know not the way to Extra&t the ſquare Roor, 
and therefore cannot attain to this Work, by reaſon of that ler, or 
hinderance. 

Tochis I Anſwer, There are many Books that will inſtru@ thee in 
ity that thou maiſt buy, or borrow; but to anſwer thee berrer, I will 
briefly ſhew thee the manner of Extrafting the Square, not —_— 
bur chou canſt perform Addition, Subſtration, Mulciplication, a 
Divilion already. 


_ ah. 


_ FS 


CHAP. VIIL 
How to Extraft the Square Root. 


| K Now then that a ſquare number bath its ſides equal every way 
as arethe ſides of 4, repreſented by 29 pricks ; and you fee thag 
every way of all the 4 (ides it containerh 2, and fo 2 times 2, make 
which is the ſquaring of a namber,ſo you ſee 9 pricks is a ſquare, ** wy 
or 9 is a ſquare. number, whoſe (ide is 3, and 3 times 3 make g, «+» + : 
bur 2 tifnes 3 is har a ſquare number, as you ſee J $2 ,being bur 2 one 
way,and the other way 3,that make but 6; ſo chenall che numbers be- 
| rween 


_— 
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tween 4 and 9, are not ſquare numbers - by-the like reaſon, a ſquare 
made of the Next ſquare number 4 is 16, for 4 times 4 
is 16, as by the Pricks you may ſee it repreſented here, = » C 
every of the 4 lides containing 4, make a ſquared Ja gn 
number of 16, and all the numbers that are berween vous 
9 and 16, as 2 times 4, or 3 times 4, are not ſquares, 
bur have a fraftion annexed to them ; ſo alſo any number between 
16 and 25, are not ſquares, as 4 times 5,o0r 2 times 5, or 3 times 5; 
theſe are not ſquare numbers, bur 5 times 5 is a ſquared 
number, and maketh 25, where note, that to ſquare a $*1% 
number, and to extra he ſquare root, is too different **=© 
things ; for when we ſay, to ſquare a number; is to +? 
mulciply itin itſelf, or by ir (ſelf ; or when we ſay, or | 
ſpeak of a number ſquared,ir is a number multiplyed init ſelf, bur to 
extra the ſquare Roor, is to find the fide of the ſquare in a number 
given, or the extrafted ſquare Root is the ſquare Root found in any 
giuvennumber. 

Thus you may conceive of the Squares of 6, for 6 times 6 make 
36; 7 times 7 make 49; 8 times 8 make 
64 ; 9 times 9 make $r ;z 1otimes 20 make C x | I 
100 : there isall the ſquares made of the {| 
Figures, expreſſed by this little Table an- 
nexed , as againft each Figure is the ſquare 
made of them, as 2 times 2 is 4, ſo is 4 #- 
gainft 2, as you ſee, 

Now to-extrat the ſquare Root from 
greater numbers , as from 144, proceed 
thus, write down the ſum given, as follow-: 
eth, and make a quotient on the right hand, 
as you ſee, then ſer pricks under every other 
figure beginning-.ar the, right hand, and ſer 
pricks towards the left hand, under every 144( 
other figure,ſo in this number 144, conliſt= » «* 
ing of 3 figures, there is 3 pricks, and ſo 
many figures muſt the quotient conliſt of ; then begin at the left hand 
of the ſumme, and ſay, or _ for the greateſt ſquare. in the 
: | * HSHpure 
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figure, or figures, over the firſt prick, 
at-the left hand, which here is but 1, © 
chereſore you can take bur 1, for t is. 244q(l 

alwayes the Square, or Cube of 1, there- Eg 

fore write I in the quotient, and ſubftratt 

char 1 from the 1 over the left hand prick, and cancell it, nothing re- 
maining, wrirea Cipher over ir, as you ſee, ſo have you one figure 
of the quotient, then double your figure found in the quotient, as 2 
rimey 4 45-2 ; write that 2 undet the figure between the next pricks, 
which4s the Diviſor for the ſecond figure, then ſay, how many times 
2 tiffE have in 4, over the Diviſor, 1 ſay 


2, therefore I write 2 in the quocient,ſaying 000 
2 times 2 is 4, which ſubſtraR from the 4 x64(12 
over head, cancell che Diviſor, and the 4 £ h 


over head, and write a Cipher over it, then 

ſquare the laft figure found in the quotient ſaying, 2 times 2 is 4, 
which ſubſtrafrom the 4 over the prick, and {o reſteth o, therefore 
cancellthe 4, and write Ciphers over head, {ignifying, that the num- 
ber given £0 find the root of, is a juſt ſquare number, the root or * 
lide 1s 12, the proof hereof is by Multiplication of the quotient in ic 
ſelf, as 12 by z2 make 144, which, if it be ee ſame wich che ſam 
given to be Excraed, it is rightly done; if it do not agree, it is 
not true, | 


Example of another Suns. 


Let 625 be given to find the Square Root of ir, wrice down the 
ſum, make 8 quotient, and ſet pricks under every other figure; chen 
enquire for the greateſt ſquare inthe figure, 
over the prick, atthe left hand; I fay, 2 is 2 
the greateft ſquare can be taken : for 3 times #25(2 
3 is 9, and hefe the fignre is but 6; fo 1 RK 
write 2 in the quotient, andſquare ir,faying, 

2 tines 2 is 4; tyken from 6, ſoreſteth 2 ; T cancel che 6, and write 
2 over it; '#s you Tee, then double the figare in the quotient, ſaying, 
2 


» 
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2 times 2is 4; this 4 is the ſecond Di- 


viſor, I write it between the two next 2 
pricks, and ſay how many times 4 can 625(2 
I have in 22, and I find 5 times; for 5 «4 » 
times 4 is 20, taken from 22, the figures 

over 4, (o reſteth 2 ; therefore I write 5 2X 

in the qaotient,and ſaying, s times 4 make 62 5(25 


20 ; therefore I cancel the 4 Diviſor, and + & » 
rhe 22, and write 2 overhead,then ſquare 
the laft figure found, 5 by 5 make 25, 2X 


taken from 25 over head, reſteth no- 625(35 
ching, ſo the number given is a ſquare .#: 
number, 


A Sum of 5476, given to find the neareſt Square Root in it, 
write down the Sum, and make a quotient and prick underneath, #s 
afore ſhewed ; ſay, What is the greateſt - 


Square in the figures ever the lett hand , 5 
prick? and I find it to be 7, for 7 times 7 $#76(7 
make 49, but-$ times 8 make 64, 10 roo . 


much, therefore I write 7 inthe quotient, ' 

and take 7 times 7, that is 49 from 54, ſo refteth 5, which I wrire 

over the prick, and cancel the 5 and the 4; then I doublethe figure 

in the quotient, which maketh 14; for the Diviſor ; I write 

the firſt of che Diviſor, if there be 

more than 1 ander the figure, between che z 

rwo next pricks,and all che other figures,in ba 

their places, toward the left hand ;then in- 5476(74 

quire how many times can x betaken from ihe 

5, overhead, and I find je may be taken 4 rh 

eimes ; I writetherefore 4 inthe quorient, * 

#nd ſay 4 times 1 is 4; from 5, ſo reſterth 1: T cancel the t and 

the 5, and write x over the g, then I ſay, 4 times 4 make 16, from 

17 reſteth 1: 1.cancel the 4 Divifor, and write 1 oyer 7, and 
E 3 cancel 
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cancel the other x and the 7; then I 


ſquare the laſt figure found, for ſo it muſt O 

be at every prick, 4 times 4 make 16, 420 
which I ſabſtra@ from the 16 over the ' $476(74 
laſt prick,and ſo I ſee nothing remaineth : £47 
thar ſhewerh the ſum given, to be a juſt 24 
ſquare ſum. 


Example of another Sum. 


Asif 528563 be given to find the greateſt fide of che Square there- 
in, I write down-the Sum, as followeth, and make the quotient,and 
ſer the pricks under every other figure,as you ſee; and ſeeing there is 
3 pricks, ittelleth, that chere mult be 3 figures in the quorient, then 
beginning at the figures over the left hand prick, I take the greateſt 
ſquarein 52, and TI find it 7, for 7 times 7 
make 49; therefore I write down 7 in the 3 
quotient,and ſubſtrat 49 from 52, ſo reſt- $a8563(7 
eth 3, therefore cancel the 52, and wrire 3 WEE. oY 
over the 2, as you ſee; then double the 

uotient 7, it maketh 14, for a new Diviſor, which write down, the 
fri figure thereof, under the figure between the two next pricks, 
namely 4 under 8, and the other figure of the 


Diviſor one place farther to the left hand, Z 

under the 3, as you ſee; then take the Di- $#8563(7 
viſor 1, as many times as you can, from the + £3 IP 
figure 3 over head, ſoas that after the Divi- I4 


ſton be made, there may be the ſquare of 

che lat figure of the quotient, taken from the figures over the next 
prick, as I cantake x but 2 times from 2, therefore I write 2 in the 
quotient, and cancel the Diviſor 1, ſaying, 2 times t is 2, from 3; 
ſo reſterh 2 : Icancel che figure 3 alſo, 


and write 1 overhead, as you ſee: then I 

2 times 4 is 8, from 8 over head refteth 30 
nothing ; therefore I cancel-rthe ſecond 52#8563(72 
figure of the Diviſor, 4avd 8, and write Rx 

a Cipher over 8,as you ſee ; then the next [7 


place being a prick, I muſt ſquare the laſt figure 


figure found, ſaying, 2 times 2 make 4, 
from 5 ; the figure over the prick reſteth 1, 
as you ſee; therefore I cancel the 5,4 and 
write 1 over it, as you ſee, and here\is a 


fraction of 101. 


The Complete Ship-wright. 


I 
Fol 
$28563(727 


T4 


Then for a new Diviſor, Double the quotient 72, and ic makes 
144, whict is a new Diviſor, the firſt figure thereof wrice under the 


figure berween the next pricks, as che firſt 
4 under 6, in the ſum ;” and the other 
figures towards the left hand, in the os- 
der as you ſee: then, how many times r 
in 10 over head, and I ſee I cannor take 8 
times, for that there will not be [to rake 
out the other figures from,nor for the ſquare 
of the laſt figure, which if it were 8, would 
be 64 from the figure over the prick, there- 
fore I cake but 7,for by a light examination I 
ſee that will do, therefore I writs down 7 in 
che quotient, & proceed to the Diviſion thus, 
7times 1x is 7, from 10 overhead remaineth 
3, which I write down, and cancel the 10, 
as you ſee; then 7 times 4 is 28, from 3r 
overhead, ſo remaineth 3, which Ialſo write 
down, and cancel the 31; then again, 97 
times 4, the other figure of the Diviſor, 
is alſo 28, which taken from 36 overhead, 
reſteth 8, which I write down over 6, and 
ſo cancel the 36, and then the ſum ſtandeth 
as you ſee, 

Then laſtly, ſquare the laſt figure of the 
uotient, 7 times 7 make 49, taken from 
3, the figures over che prick, reſterh 34, 

as a fraftion, andthe Sum is finiſhed : Bug 
in regard here is a fration, by that ic tells 
you, that the Sum given was no ſquare num- 
ber ; and he preateſt ſquare therein is 727, 
che proof is by Multiplication adding in the 


I 


7 4 
x4 


x3 
201 


,. gol 
5#38963(737 


$x8 56 z( 737 


fration 
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fration thus, 727 Multiplyed by 727, make - | 
528529, then adding in the fraQtion of 34, x22(3 
maketh it 52$563, the juſt Sum given. 53ars (4 

But ſome may objeR, and ſay That this ge89g;(727 
is a very tedious way of Work, and will 04% hh 
take up a great Ceal of time ; Ic is true, it is x4 h 
more labour than demonſtration » but the 14 
rruth of it might very well plead for patience | | 
ro Work it, but it. is not neceſſary you perform all the parts by ic, 
chat is, in every particilar - asthe exat hanging of the Waal at every 
Timber, but it may ſuffice at every third or fourth Timber, to find the 
hanging of the Waals, only the Miſings Alow, Afore and Abaft, I 
would work to every Timber there. 

But to make it more brief, bere followeth a Tab'e that the num- 
- bers are cherein contrived to the ſame purpoſe, to ayoid the tedious 


zo 


” — _”-— 


ExtraRion of the Root, and only uſe Addition and SubftraRtion, only 


being buy a vety little difference between the finding the Riſings by 
this Tablezand by the Dra»gbt,for in this Kind of eArithwetical Work, 


it mattereth not,whether or no there be any Dranght drawn at all, or. 


no, if the builder, only note i bis Book the length by che Keel, and 
the breadth at the Beam,rhe Rack of the Stem, Rack of the Pot, depth 
of the Water, to-Sail in depth af the Hould, height of che Waals abafe, 
afore, at the Midſhips, and all the remarkable things to be noted, he 
may be able to a Veſel, and never draw a Draught at all, and 
yet affirm his Work to be abſolutely true, according to Art,anda great 
deal more exa& than by Draught : I ſhall in few words ſhew you the 
uſe of the Table, and ſo conclude. 
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CHAP. IX. 
A Deſcription of the Table of Squares, 


O fave the praQitioner a Jabour of Extrafting of Roots, for 
here they are ready done to thy hand of purpoſe, and all the 
uſe of Arithmetick, required is only ſubſtraftion, as Example in the 
Figure of the Sweep foregoing, being found to be 203 inchies, as you 
ſaw it found before, which is, I ſay alwaies one fide of the Triangle, 
made of che fide D I, then knowing the length of ol, 132 inches, 
which is the diſtance of the poinr, of which the Riſing is ſought ar ; 
ſeek in the Tables,under che Title of inches, ar the head of che Tables, 
for 132, you will find it in the ſecond Page, and the ewelfch line ; 
and righe againſt ir,in the ſame linequnder ebe next Ticle of 
you have 17424, the ſquare made of 132, ' which ſubtra@ from the 
Square made of 203, which is4 120g, which is found in the ſecond 
Page of the Tables,and the third line: Now the other number 19424, 
ſubſtrated from 41209, ſo reſteth 23785; ſeek the number neareſt 
eo it in the Table, under the Title of Squares, which you will find 
in the ſecond Pape, 34 line, you find not juſt the ſame number, for 
inſtead of 23785, you find 23716 too little by 59, and the Root 
anſwering thereto is in the fame line, under the Title of Inches, 
rowards the left hand, which is 154; now if you take the next ſquare 
lower to the left hand 35 liae, it is 24025, 250 t00 much, fo you 
may ſee it is nearer tothe 34th line, becauſe there it was £00 little bur 
by 59,ſo that you'may ſee it will be +of an inch leſs than rhe number 
of inches, belonging tothe 3F line, and about; of an inch move chan 
the numbers in the 34th line ; ſo that you ſee it is anſwered, the 
third ſide D ois 154, and 7 of an inch, which ſubſtrated from the 
whole Sweep 203, leaverh g$+ inches for the Riſing, ſo you have 
no need of exrrattion of the Roots by theſe Tables, it is already done 
to your hand ; the Column thar is between the inches and the ſquares; 
and written feer inches inthe head, is ro ſhew you, how many. foo, 


IX 
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and inches of the toot any number of inches is ; as here, the number 
203 inches ſought, and found in the Tables, in the ſecond Page, and 
third line, juſt againſt it, in the ſame line, between that and the 
ſquares, is 16——11, ſhewing that it is 16 feer and 11 inches; or 
it the ſquare were given, as 41209, found at the ſecond Page, and 
third line, [next toward the left hand,” youhave 16-foot 21 inches ; 
and if you ſeek for it in inches, in the third Column toward the lefr 
hand, andthe ſame line, you have 203 inches: Thus is it very ready 
ro reduce inches into foot meaſure, or feet into inches. h 


* 
Another Example. . 


In the ſame figure, to find the Riling at the point F, the Sweep 
being 203 inches, as before is ſaid, is always one (1de, throughout the 
whole Work of the ſame Riſing line is 41209, as is found in the 
ſecond Page, the third line; the other ſide from 


the point A-F, is 9 foot or 108 inches, whoſe 41209 , 
ſquare is 11664, found in the firſt page, and the 11664. 

28th line; now ſubſtra& the ſquare made ofche | 
ſide AF, 11664, from the ſquare of the (ide 29545 


DE, ſo remaineth 29545. | 

Seek in the Table of ſquares for that number, and I find in the 
ſecond page, and 12 line, and the ſixth Column, 29584, the neareſt 
number to ir,” yet-it is a little roo much near the + of an inch ; and 
toward the left hand inthe ſame line, the next Column under the title 
feet inch, you find 24; 4 ſignifying that to be 14 foor, 4 inches : 
and in one Column more tothe left hand, and the ſame line, you ſee 
under the title of inches 172, over the head you 
tituled inches, which muſt be ſubtracted from 203 
203, inch, ſo remaineth 3 inches for the Riſlng 172 
of F E, which is 2 foor, 7 inches, as in the firlt O31 
page of the Table, and- in the 31 line. 

Theſe few Examples I think may be ſufficient to ſhew the uſe of 
the following Tables of the ſquares, the benefic whereof may be 
very great, for ſuch as.ſhall make uſe of che ſame : If any delire the 
finding of che FraRions of theſe ſquares, when he findeth nor his juſt 
Figures 
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Figures inthe ſquares, let him do chus, ſubſtraR che Figures under his 
L/- . from he Figures above his number, which ſhall be the Deno- 
minator, then theſe Figures given, ſubſtrated, from which the next 
ſquares lefs, ſhall be the Denominator co that Fration. | 

As for £x«wple,In the foregoing figures, after ſubſtraRion, ſhould 
have been 29553; the neareſt agreeiog in che Tables, is 29584, tbe 
next leſſer ſquare number inthe Table is 29241 ,which is more a great 
deal too little, than the other is too-great ; then ſub- 
ſtrat the leſſer ſquare number 29241, from 29584 29584 


and ſoreſteth 343, which muſt be che denominator, 2924T 
chen again ſubſtrat the erue number given; 29553 — 
che next leſſer ſquare number in the Table is 29241, 343 


which myſt be ſubſtrated, I ſay, from the true NEE 
number given 29553, and ſoreſteth after ſubſtration 312, which is 
the Numerstor to the FraQtion, and muſt be thus wricten, 24; ſo then 
the number belonging to 29584, is 171 inches and 35; parts of an 
inch, which being abbreviated, is ſomerhing more than 4 of one inch, 
and ner full 3 of one inch, | | | 

Thus he chat pleaſerh may find the riling of any Timber, or narrow- 
ing of any place by theſe Tables and the help of Subſtration, exaftly 
to any Circle whatſoeuer, but it may ſuffice, that a Man, going to his 
Tables, may ſee which ſquare his figures have greateſt affinity with, 
and may eftimare the difterence near. enough withour ſeeking for the 
fration, wh'cl will be ealily knewn by much praftice herein. 


_—_— 


HE; followeth a Table of Square Roots, ready Extrabted, from one 

Inch to 1300 Inches, which « to 108 Foot, and 4 Inches, and it ts 
thus contrived, That from one Inch, to $40 Incher,all the Inches are reduced 
into Feet and inches, for the eaſe and belp of Workmen, who alway take their 
meaſures by Feet and Inches ; but from thence to the end of the T able you 
have the Inches only, and the Squares thereof againft them as the Tits 
over every Page do wake appear. | 
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103047 
I 03684. 
104329 
124976 
IO5625 
I06276 
I06929 
107584 
IO8241 
IoBgoo 
IOg9561 
ITO224 
I To88g 
111556 
IP2225 
112896 
113569 
[14244 
14921 
I T5600 
I16281 
I 16964. 
117349 
118336 
I 19025 
I19716 
120409 
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I22505 
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129600 
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Feet | 

Inches | Squares 
30 1} 130321 
30 2| 131044 
30 3 131779 
30 4 | 132490 
30 F | 133225 
30 6| 133950 
30 7 | 134689 
30 81135424 
30 9g| 136161 
30 10 I 36900 
30 11 | 137640 
31 0| 138384 
31 11139129 
31 2 | 139876 
31 3 | 140625 
31 4 | 141676 
EE if I42I29 
31 6 | 142984 
31 7 | 143641 
31 8 | 144400 
31 9 | 145161 
31 10 | 145924 
31 11 | 146689 
32 0©| 147456 
32 1 | 148225 
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Columns: 
This ſquared number $7600, made by the * 
Mulciplication, of D E, 240 ir ches, thuſt be 
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left hand 29 feet, which you will find in thethird Page; and the 2Sth 
line, the ſeventh and eighth Column; then 1 Work by that, 
ro } of the length of the Riſing line, or 12 foot of the ſame at the 
point C it 15 repreſented,at which point I ſeek the Kiting C B, (I ſeek 
inthe Table forthe Square made of 144, and I find it in the fecond 
Page,24 line, at che firſt Column; and coward the right Band under 
the Title of Squares, I find 20736, which is the ſquare made of 144: 
then I ſeek for the Square made of the Sweep, ; 
or the (ide A B, 348 inches, and I find it in the 12110 
Tablesto be 121104 from this 121104 I ſub= _ 10736 

ra the other Square, made of the ſide,D ©; 160763 . 
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cut chat Baſe line alſo iu halves,as at the point P being 4$ irches : : then 
again,find the (ide O H, and that will be yin this Example, equal tothe 
ſide B O,but.in other caſes it may notſo fall out : So herb! n,thoſe 2 (ides 
vajag pen, asthe ide O H,67, inches, and the.lide P H, 48 inches, 
and the whole length of the ſide KH, 40 inches,you may then Work 
by the Rule of Three, ſaying,if 48,the fide Þ H. give 67x, inch for the 
fide O H,what will 240 give, for the lide K H, as | in6; 
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of the Sweep. Theſame order you may obſerve to round your Sweep 
as often as yoifpleaſe. VA 
If any hat comet 'of the Dodrine of Triangles, it may be 
found more rE&wdy: that I Teave'to thoſe that know the uſe thereof. 
Nate alfo,* ae when you ſeek for any:mumber inthe Tables, take 
heed that ind the number of Figures you ſeek for, co agree ire, 
number withithoſe thar fired] on to ſeek for chem. 
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ber: 6,bit fiov| be bueis «+ therefore this number, repreſented inthe 
ſeventh Page; and the a fines e, and third Column, is not the ſince I 
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longingto the number of Tzcber, bac have left it our becatiſe they are of 
little uſe any further, becauſe that will reach far enough for the fengeh 
of any Riſing line of any Ship whatever : If any be delirous to convert 
any of the following numbers into inches,he may do it by dividing by 
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ingular uſe of che Tables, or of this way of Working by Segnjents or . 
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| . CHAP. XII. X 
Concerning Meaſuring of Ships. 
Shall ſay ſomething concerning it ; the Shipwrights have to them- 
ſelyes a cuſtom of meaſuring at Zondos, or on the River of Thames 
thus; they muleiply the length of rhe Keel into che breadth of the Ship, 
at the broadeſt place, taken from ourlide to outlide, atd the 


of that by the half breadth, this ſecond preduR'of the orion 
they divide by 94 or ſometimes 100, and accor- 


ding to that diviſion, 60 the quotient thereof ; 60 
they are paid for ſo many Tuns; as roppaſe in 20 
the former draught being in length 60 foot and 1200 


20 foot broad, being multiplied by20,the breadch 0. 
produce 1200, that 1200 again multiplied by T3005" 
19,the half breadth produce 12000 if you divide 
by 100 you need do no more than cut off the ewo lafh figures coward 
the right hand, which ſhall be the anſyer, and eendtgh che Ship to 
be.120 Tuns, but if you divide the ſur” 12900Þ by 94, you will have 
1272 of a Tun very neer* burthis.canoor be the rrvie abilicy ofthe i 
ro carry or life, becauſe two ſhips by this rule of equal breadch a 
length ſhall be of equal burchen,notwithſtanding che falnef or 
neſs of thoſe Veſſels, which may differ them wy much,or che one ſhip 
may. haye more timber than the other inher building,and ſo ſhall ca 
leſs than the other : But the rue way [OT ae be by meaſre, 
0 
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4% The Complete Ship-wright. 
of the body and bulk of che hip under water, for if one ſhip be longer 
inthe floor toy another of che.ſame breadth a4 Jeng, the ſhall be 
more in burthen thanthbe orherzas a Flemiſh ſhip ſhall carry more than 
a French or Italian Veſſel ofche ſame length and breadch ; Therefore 
I ſay the meaſure of the ſhip being known by meaſuring her,as a piece 
ofcimbes may be meaſured of the ſame form, to the draught of water 
aſſigned her, the weight of the ſame body of che fame water chat che 
ſhip ſwimmerh in, ſhall be the exaRt weight of the ſhip,and all rhings 
therein, loading, rigging, viduals included therein - then if the ſhip 
be meaſured to her Nebe mark'as ſhe will ſwim ar being lanched, rhe 
weight of ſo much water being taken or ſubſtrafted from the weight of 
the water when ſhe is laden, the reſidue ſhall be the weighr char muſt 
Joad her,or her ability of carr ing, a burthen - by this means 


cal 

you may kzow the weight of the ſhip Jiglit,and what ſhe will carry to 
every foot of water. aſſigned to her, which'can be done by no general 
rules.in Arichmetick, becauſe of their great irregularity, according to 
the differing minds of Ship-wrights ; you may if you pleaſe firſt mea- 
ſure the, content of the Keel and Poſt & Stem-rudder,all of ic that is 
without the Plank, and under the water-line, and note. it by ir ſelf, 
chen meaſure the body of the ſhip in the Midfhips, made by the ſquare 
made ofthe multiplying ofthe depth ofthe water-line,and the breadth, 
then you may find the cofitent of the want by che Circular part of the 
ſhip under water, being narrower downward, and ſubſiraQ this from 
the whole content of the ſquared body of the depth of the water-line 
and breadth of the ſhip, and this ſhallbe the ſolid contene of that pace 
of che ſhip, -I-mean in ſolid foot mealyre” of 1728 inches to the foot, 
then proceed to the fore-part or the After-parr of the'ſhip, and to 3 
or 4 Timbers more, find the mean breadr[1 at the narrowing aloft ar 
the water-line,and alow at the floor and the mean depth, and meaſure 
that piece of the ſhip, as Irold you of the middle part of the Ship, 
and ſo meaſare the whole Ship by pieces and add chem together, .and 
ſo many feet as it maketd, ſo-many feec of warer ſhall be the weighe 
of the ſaid ſhip ; and the reaſon may be conſidered thus : there is a 
ponderoſity in the water, but there is a greater in the Air, only to 
the heavieſt of things; and there is a ponderofity in the watet it ſelf, 
bur not fo much az in other things more ſolid as in Iron ; Suppoſe a 
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.: The Complete Ship-wrigtit: 43 
-Gug or an Anchor of Iron, it linketh in the water; but yer it is noe 
ſo heavy in the water as in the Air, by the weight of ſo much water 
as ſhall make a bedy of che ſame water equal the body of the Gun 
or Agchor in magnitude ; which weight ſubſtrated from the weight 
of che Iron body weighed in the Air, and ſomuch muſt be the weight 


: 


rt es one AA 1&1 

in,if a body be lighter in weight than water of the ſame bigneſs, 
it beth an ability of lifting in the _ and:can life or carry ſo much 
a$ is that difference, -as 4 piece of cork or-wood of firr-rtrees, bein 
lighter than water, it ſmimmeth on the face of the water ,and 

to be depreſſed withoue.more weight addedto-ir. » 

'Thus a ſhip being a concave —_— is made capable of lifring accor- 
_ che greatneſsor littleneſs of 'this concevity, reſpect being had 
co the greatneſs of che Timber pur into it, or the anture of ir, all which 
makech a ſhip ſwimdeeper or lighter in-the water. - 

| I have proved by the Thames water, that freſh Water is lighter 
than ſale water; ſothen-ſale wacer +being beavier-eden freſh, cauſerh 
that a ſhip ſwimmeth deeper; inthe freſh-warer than io ſale. 

I ſhall not need co ſay: any ching-more concerning the meaſuring, 
for it will be underſtood by thoſe that have any judgment in the mea- 
ſuring of Triangles, the matcer ir ſelf being bur a nicety rather than 
uſeful - I only touched it to ſhew thoſe that are fo curious minded, 
which way;rhey may accompliſhtheir deſires; I ſhall forbear co give 
Examples, becauſe ic will much increaſe my Tregtiſe, and augment 
the Price, which might prove more prejudicisl ro young-men than 
adyantageous. 


CHAP. XIII, | 

Concerning the Maſts of Ships. 
Rom the length and breadth is gained the Mainmaſts length, and 
all the other mw well pl prey is yore! from —_— and 
there is different proceedings.in this ing toche largeneſs 
of the Ships, thus, the main Maſs of ſmall Ship ro be three times as 
long as the Ship is in breadch ; as a Ship of 20 fogt broadyby the ſame 

rule muſt have a Maſt of 60 foot long. | 

H 2 Ochers 
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- --Gthers for greater ſhips add rh&:breadth rothe lenpeb, and co that 
che halfbreadchywhich ſiamithey divide by 5, #cU the 114 
qiidrient is the humber of yards, asa Chip 114 foqr 34 | 
long and' 34 foot in breadth, asthe breadth adved to 1 
the lengths and rbe half breadth added « © 185 
make 165, that divided by 5, yields 33, and ſe many * 
yards is the length co beof that Maſt, the fore-maſt hors ; 
muſt bea yard ſhorter at rhe head, chat is to ſay be- 55 
lides the height of rhe ftep, which-commonly it'moſt | 
ſhips the tep of che fore-maltiſtanderh tigher from the bottom ofthe 
| ſhip than the Rep ofthe Main-miRt x the! & wſt'be Horrer by 
thardifferencezandone yard more;of the bigneſs ofehe ſhip conlidet'd, 
4 foot ſhorter at the head, or belides the difference deliv. 

The Top maſts two thirds of che length'of the lower Maſts. 

The Main.yard to:-be 2'and ++ of che Main-maft, «s im the Maſt 
aforementiored. of 60 foot long; twothirds of 6o is 40, andthe 2; of 
60 is 5,added to 40'make 4 5;for the length'ofthe tain-yerd. 

The Fore-yard to be © of 'the Main-Yard, as the Main-yard being 
45 foor, divide 45 by 7; ſocometh 8 inthe quotient, and a fratien 
remaining of 3, ſignifying}, ſo that the 5 of 45 will be& and 3}, you 
muſt take 6 times ſo much, as '6 times 6 makes 36, and if you rake 6 
times 4 make '7, 4hatisrwo whole numbers, and 4 remaining; 'which 
added ro 36, make z$,ard + of a foor for the lenprth of the fore-yatd. + 

The Top-fail Yards muſt be half rhe' kenpeh of rhe lower Yards, 
the Mizen-yard uſually is made of equal-length with the fore-yard, 
the Croſs- jack yard , of equal length with che Main-top-ſail yard, 
m_—Y Mizen-top-fail yard to be balf che length of the Crofsjack 
yard. 

The Mizen Maſt to bt of the febgth of the Main-top.maft from 
the upper Decks, and fo much fonper. as .is che eight of the Ship 
berween Deck, the Boltſhreet robe of fength equal co the fore-maſto— {+ 
from the upper Deck of the Fore-caftle upwards. 

For the bigneſs of theft Maſts, to a yard in fength, 3 of an ingh, 
or 'EHe+ of ah inch t&rhe oor, and_fo-of yards1 , only the + 
Boleſpreet ſomething bigger, would be the beter if be be made as 
bi$ as thefore-maft, EY 6 _ 
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The Spritſail yard in length 3 of che BoltIpreet, the Spricſail 

ſail yard as of che reſt, to be 4 the Spritſail yard, in. ee yard ia 
bigneſs, but ; inchre a yard : AnddireRing my courſe to Young-men 
that defire inſtruRions,I will avoid troubling of them as near as I can 
wich Arithmetick, therefore I will ſhew rhem the Geeeping our of 
Maſts and Yards,for the Alling up of cheir Quarters according td Cir: 
cles. Thus, make a half circle equal in diamerer to the bigneſs of 
the Maſt,in the partners,or if it bea Top-maſt, equal to his _— in 
the Cap; as ſuppoſe for to make a Maſt 60 foot in length, by 
the fortner dire&tions 4 of an inch for his bigneſs to a foot, rendreth 


him to be 15 inches thorow, but for a Mein Maſt it is alwaies better 
that they be made bigger, roevery 6 inches add ; of an inch moreſo 
then this Maſt will be 16; inches, I make a Sweep of r6; inches, as 
from A to B, ſuppoſing the feet of the ſmall ſcale, co be inches, draw 
the Sweep or Arch A C B, 1g inches fromA co B, thenat the e 
draw a line perpendicular to A B, as from D toC, divide the per- 
pendicular into four equalparts, with the compaſſes,andſetoff three 
of them, on the perpendicular from D coE, and through that poine 
draw a line parallel to A B, asisthe line fs which ſhall be the big- 
neſs ofthe Maſtat the Hounds, then middle the ſpace berween D and 
E as at h, and draw the lines k, which ſhall be the bigneſs ef the 
Maſt at the middle, then two orher lines me wp th 

middle between Dh and anocher berween þ E,, th « 
the Maſt in the quarters, {o thencske off [rome D 
a each place from the middle line D C, cotbe Arch, and 3 
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manner middle the Maft from the Partners to the Hounds, and quar- 
ter it, and ſtrike a middle line fromend to end, and at each place ſer 
off the thickneſs given you by your Sweep,for the length of the Heads 
of the Maſts you may allow to every foot 1 inch x of an inch from 
the head tothe upper part of the Croſtrees, the length of che Treſtle- 
trees to be £ of the Ships breadth, and in depth half the thickneſs of 
the Head, at the Hounds, and for the thickneſs, halt the thickneſs of 
the Head,atthe very-end ofthe Head of the Maſt : for yards you may 
draw.the Sweep of themto their bigneſs at the Slings, and let the ends 
of chem be but one third ofthe bigneſs in the Slings, accordingly draw 
your Sweep, and fill him out in the quarters, according to the Circle, 
which I ſhall leave to your praQice, hoping, what I have ſpoken ſhall 
be well taken of the ignorant, who delire inſtrudtions. 


— 
C———— 


CHAP. XIV. 


Concerning Rowing of Ships, when they are be- 
calmed. | 


Jive here invented a means of Rowing of a Ship,by the heaving at 
the Capſtain, where will be many benefits; Firſt, of a greater pur- 
chaſe of ſtrength,for it is evident,that xo menat a Capſtain ſhall heave 
a Ship a Head,when 30 men ſhall not Haal her a Head by hand,nay 50; 
neither ſhall they be ſo fbon rired, for that Oars are a great wearineſs 
ro the Arms,belide' a double motion of the body, as when the ſtrogk 
i ferched, ro weigh down the Oar, that the blade may be elevated 
out of the Water, where it muſt be kept fo, untill ariother ftroak be 
fetched, and then great ſtrengch putto the Oar by the Arms, or elſe 
heavy bodies will not be moved : beſide, if you have neyer ſo many 
Oars as you can pur, they all fetch their troak at once,but when Row- 
ed by hand, one is likely to fetch a troak before another, ſo that 
much-of the ſtrength is loſt by a diſagreemert inthe labour : But to 
proceed ro the deſcription of this invention. | © ol 
Let che ewolines, CD, and CD, repreſent the ſides of the Ship, 
16 footbroad, as is the line C C, 26 foot long, by the Scale of the 
Drawught ; 
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Draught ; and let the two long ſquargy, dd, any 4d, repreſent the two 
Bict-pins, with'che Croſs-piece e f, Ia the Bagck, between the Fe 
: e, 


no << 


Bitr-pins, repreſent Rov?, 
as is the Surge of a Crab, or Ce 


ler there be placed two Winches, as you 
Cranks, #and 4; letthere OR LO 
Bier-pins for thegeewo Winches to reſt in, 

in them, and bide in them. then let 


bur ſo, that fe 


ed 


ree, or 
o each Oar, as in Bogts that 


d togetber, 
ut the Roul 
| c : c 


ſo; then this Vial alſ&:reeve er Blocks 
- ner of Snachbloch, a_ cheſe | d betweenthe Cap n 
the Roul, you may thereby increaſe "that purChaſe ſs, as that je may 
heave very eaſie,and with great ſtrength,ſo as c@be ableto Row þ Ship 
a Head in a calm, ornlittle wind 2,3 or 4 leagues, a watch or more, 
prong es. as the Engine ſhall be better or worſe fitted ; for af you 
mark inthe Figure ofthe Wark, andy VialReeved,and by 
heaving of the Capſtain,ſhall turn the Roul,as the Cranks goeth yound, 
it ſhall carry with it about, aud then che ſaall pieces ſhall cagſe the 
frame to paſs forward:to and again, toferch a Rroke with the Oars. 
{ FIN IS. 
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